A study has been made of the Far-IR spectra (250-30 cm -1 ) of the complexes HHgl3 • 2 Py and HHgl3 • 2 An (Py = pyridine and An = aniline), in the solid state. Associated anionic structures are present in the two complexes.
The Hglä ion has been known for a long time.
In the only tri-iodomercurate (II) whose crystal structure has been determined, [SMe3] [Hgl3], approximately trigonal planar anions are loosely linked by long iodine contacts to give a trigonalbipyramidal environment for each mercury atom [2] .
Hooper and James studied the vibrational spectra of crystalline tri-iodomercurate(II) salts and reported bridging modes v(HgI)b [3] . Goldstein and Barr carried out a systematic study of the Far-IR and Raman spectra, in the solid state, of the salts of the general type A[HgI3] (A = SMe3, NMe4, NEt4, NBu4 n ). They proved that the weak iodine bridging, found in the crystal structure of [SMe3] [HgIs] can be disregarded in qualitative interpretation of the vibrational data; they interpreted the spectrum of [NMe4][Hgl3] in terms of monomeric anionic structure, while the spectra of the remaining two were indicative of strongly iodine-bridged anions [4] . The existence of the Hgl^ ion in solutions has been verified by UV [5] [6] [7] [8] and conductometric techniques [8] .
In a previous paper, we have reported the preparation and properties of the etherate and pyridine compounds of the acid HHgl3 [9] ; in the present work we have prepared and studied the new complex HHgl3 • 2 An. We have, also, carried out a Far-IR study of the pyridine and aniline complexes, in the solid state, with the purpose of verifying whether in the aforementioned complexes exist monomeric anionic units HglJ or iodine-bridged associated anions. The analytical data, properties, the IR spectra (4000-250 cm -1 ) and the values of the molar conductance in C2H5OH, CH3COCH3 and CH3NO2 (if the compound is assumed monomeric in solution) are consistent [1, 9, 10, 11 ] with the formulation
The UV spectrum of HHgI3 • 2An in C2H5OH and i-PrOH (400-210 nm), in addition to the absorption maxima, due to transitions of aniline and the AnH+ ion [10, 11] , shows three absorption maxima at 219, 304 and ca. 350 nm; the last two maxima are present also in the spectrum of the complex in CH2C12. The 304 nm maximum is attributed to an iodine-to-mercury charge transfer transition and indicates the presence of the Hgl3 ion in solution [5] [6] [7] [8] . The experimental value £HHgi3-2An = 1.15 X 10 4 1 moH cm-1 in C2H5OH agrees with previously published values [6] . The presence of the Hgl^ ion in C2H5OH [6] and in CH2CI2 [5] causes the appearance of another maximum at ca. 260 nm. From the study of the UV spectrum of HHgl3 • 2An, it is verified that the 260 nm maximum does not appear in the form of a shoulder (as in the aniline compounds of all haloacids [10, 11] ) but as a regular band, and the value in C2H5OH, is significantly larger, as compared to the values £AHH + for the same wavelength [10] . This indicates that the 260 nm maximum of the spectrum of HHgl3 • 2An is a combination of absorptions due to AnH+ and Hgl^ ions. The 219 nm maximum is due to charge transfer transition between the I~ ion and the solvent (charge transfer to solvent-C.T.T.S) [12] . Its appearance indicates the existence of an equilibrium of the type HglJ Hgl2 + I -. The 350 nm, very broad maximum, which appears after a considerable lapse of time, is due to traces of the I3 ion [13] . There are two possible monomeric structures for the Hgl3~ ion, in the solid state. This ion can be described in terms of the C3" and Ü3h point groups. The normal modes of vibration for these structures are conveniently summarized in Table I .
All of the observed bands in the region 250-30 cm -1 are given in Table II . Our assignments for v(Hgl) and <5(IHgI) were based, first on the fact that salts of the same complex anion with two different cations have approximately the same absorptions and secondly, on the results of references 3 and 4. The appearance of bands v(HgI)b convinces us that the spectra seem incompatible with a planar or pyramidal Hgl3 _ skeleton, but they can be explained on the basis of iodine-bridged anions, while the complexes still contain terminal Hg-I bonds. Bands in the region 104-94 cm -1 , assigned as r(HgI)b, are clearly of complex origin, but their wavenumbers warrant such description rather than as translatory lattice modes [4] . The bands at 196 and 116 cm -1 in the spectrum of the pyridine complex are, probably, combination bands. The likely origin of the bands in the region 89-66 cm -1 is cation lattice modes, since they differ substantially for the two complexes.
The actual structures of the two complexes cannot be, unambiguously, deduced from the Far-IR spectra; we explained the spectra on the basis of a Ö3P unit in which the bridging interaction appears to be important. Since, in general, two v(HgI)t and two v(HgI)b modes are observed, in agreement with predictions for D2h dimeric structures [14] , the dimeric anionic form [Hg2le] 2_ cannot be ruled out. The Far-IR study, just described, ascertains the recent conclusion that the trihalogenomercurate(II) salts with large cations acquire associated structures [4] .
Experimental
The preparation of the complex HHgI3 • 2An (chestnut brown, crystalline solid, m.p. 66 °C, yield 79%) was analogous to that of the corresponding pyridine complex [9] . The compound, left in the normal laboratory atmosphere, loses its initial crystalline texture.
Analysis [%] for HHgh • 2An
Calcd H+0. 13 The instruments, apparatus and procedures for the quantitative analysis and for the physicochemical measurements have been described in detail [9] [10] [11] . Far-IR spectra were recorded as Nujol mulls supported between polyethylene sheets in a Perkin Elmer-Hitachi FIS-3 spectrophotometer, at room temperature.
Note added in proof:
Very recent experiments in our laboratory have shown, that the 350 nm maximum in the UV spectrum of HHgl^An is due to the ng -> cru* transition of the I3 ion [15] . 
